Characterization of the metabolism of sibiricaxanthone F and its aglycone in vitro by high performance liquid chromatography coupled with Q-trap mass spectrometry.
To explain the low bioavailability of sibiricaxanthone F (SF) following oral administration and to predict its possible metabolites in vivo, the in vitro biotransformation of SF and its metabolic stability in intestinal bacteria (BI) were studied. The metabolism of SF and its aglycone (1,3,6-trihydroxy-2,7-dimethoxyxanthone, Xan) was characterized after incubation with human and rat liver microsomes (HLMs and RLMs). The chemical structures of the metabolites were tentatively identified on the basis of their mass profiles using high performance liquid chromatography coupled with an enhanced mass spectrometry-information dependent acquisition-enhanced product ion (EMS-IDA-EPI) scan mode on a hybrid triple quadrupole-linear ion trap mass spectrometer. The metabolic stability of SF in BI was determined using the multiple reaction monitoring (MRM) mode. As a result, five hydrolyzed metabolites (M1-M4 and Xan) were generated stepwise for SF when it was incubated with BI, whereas two demethylated products (M1 and M5) were detected for Xan in BI. The metabolic stability study of SF in BI revealed that the parent compound could be rapidly hydrolyzed by BI and that Xan, the main corresponding metabolite, increased rapidly. In RLMs and HLMs, two hydrolyzed metabolites (M2 and M3) mediated by CYP450 isoenzymes appeared for SF in the presence of an NADPH-regenerating system, whereas no metabolite was detected for Xan under the same conditions. One (M6) and three glucuronidated metabolites (M7-M9) were generated from SF and Xan, respectively, by phase II isoenzymes in liver microsomal proteins in the presence of uridine 5'-diphosphoglucuronic acid (UDPGA). Overall, the present study revealed that extensive first-pass elimination occurred for SF in intestinal bacteria and hepatic subcellular proteins in vitro, which could be one of the main reasons for the low bioavailability of SF; furthermore, the possible SF-related metabolites in rats and humans were elucidated to be mono-glucuronidated derivatives of Xan following oral administration of SF.